When bogs in their natural state are taken into agricultural or silvicultural use, one seeks in the first place to exploit the best bogs, that is. such bogs that will be able in their future mode of use to yield the best possible returns. Therefore, one ought to be able to tell the relative value of a bog in its natural state with a view to its future mode of use. In Finland, the surface vegetation has been taken as a basis for the productivity classification of bogs. The site requirements of bog plants, particularly their relation to the reaction of the substrate (5) and to its nutrient content (4) have been investigated. The more luxuriant the vegetation and the greater particularly the abundance in species of calciphiles, the better is the bog considered to be. The definition of the degree of productivity of a bog has thus become a problem of plant ecology. In dealing with this question, the ecologic bog type system developed by Cajander (1) has been employed as an aid. A relative value in use, or so-called degree of quality (specified by classes 1 to 10), characterizing the productivity of the drained bog has been assigned to the different bog types on the basis of their surface vegetation. As its ultimate unit of measurement one uses, in applications of forestry, the annual increment of standing crop, and in agricultural applications the crop yield results obtained by means of conventional cultivation techniques (7, 14) . This method has found wide application particularly in settlement and forest drainage activities. Its soundness has been investigated, on the basis of field tests, by Valmari (14) with respect to agricultural and by Heikurainen (3) with respect to silvicultural applications. Both have found that the system yields fairly good results although it has been necessary to apply some small corrections.
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Although the productivity grading system is considered to give correct results as a rule, also cases giving evidence of the contrary have occurred in agricultural (9) as well as silvicultural (10) applications. The deviations from the general rule may be chance occurrences but they may equally indicate the existence of systematic errors.
When the productivity grading system is employed, the estimated productivity of the drained bog is measured in terms of the luxuriance of the bog in its natural state. Generally, the mutual order with respect to value is assumed to be the same for bogs in In order that the cation uptake of plants might be possible, the activity of the hydrogen ions in the roots must be higher than that in the soil. The In order to study the trend of the phenomenon, surface peat samples were collected from bogs belonging to various productivity classes and the exchangeable calcium was determined, as related to the dry matter weight, for the air-dried samples. Fig. 1 shows the relations between soil quality class and exchangeable calcium. The dotted line and the solid line in combination represent the entire material of investigation. Crosses indicate the average exchangeable calcium quantity (in me/100 g) of the samples in each soil quality class. The figure reveals that a distinct difference in comparison with lower classes cannot be observed until upwards from soil quality class 7. Consequently, the exchangeable calcium cannot give any reliable picture of the productivity in individual instances. As can be seen from Fig. 2 , the same applies to pH.
For determination of the effect exerted by the degree of moisture content of the bog in its natural state, the bogs were divided into two main groups, i.e., watery and fairly dry bogs. Since the occasional moisture content of the bog is remarkably dependent on the rainfall during the time preceding the sampling, the bog type and the requirements of certain bog plants, particularly of bog mosses in regard to the moisture content of their substrate were employed as a basis of classification. To the group of watery bogs such bog types were referred as treeless Carex bogs, Sphagnum cuspidatum bogs, Sph. papillosum bogs, »rimpi» bogs and fens, and Scorpidium fens. Furthermore, pine bogs with Carex vegetation were referred to the same group insofar the predominant moss species of their wet treeless areas were such Sphagnum mosses of wet sites as those belonging to the Sph. cuspidata groupand, moreover, Sph. apiculatum, riparum and papillosum (6) . If Sph. parvifolium was the predominant moss, the type was considered to belong to the group of fairly dry bogs. The dotted line in Fig. 1 On the basis of the preceding theoretical consideration of the phenomenon, we may draw the following practically applicable inferences:
1. The higher the water content of the bog in its natural state and the greater the efficiency of the draining, the farther will the bog's trophicity and soil quality class be separated through the effect of draining.
2. The lower the water content of the bog in its natural state, the less will its soil quality class decrease through the effect of draining, as compared to its trophicity. 3. When productivity class is measured in terms of trophicity, it is only permissible to compare bogs possessing the same degree of moisture content. 4 . When trophicity is employed to measure bogs of different water content, the soil quality class should be lowered in comparison with trophicity, the more the higher the water content of the bog in its natural state.
It is probably impossible, so far, to prove the present theory analytically (with mathematical exactitude). This is primarily due to the circumstance that we cannot determine the hydrogen activities concerned, primarily those of the root colloids, in natural conditions. On the other hand it is possible to investigate to what extent our theory is able to account for the phenomena associated with the draining of bogs. If the theory can furnish an interpretation of phenomena difficult to explain otherwise, this in itself should constitute an indirect argument in favour of the theory. Accordingly, we shall consider some such problems occurring in connection with the draining of bogs.
The difficult afforestation of »rimpi» bogs. The soil quality cass of »rimpi» bogs varies between 3 and 7. However, all such bogs have the feature in common that it is generally rather difficult to make them become forested. This is understandable in the light of the present theory since according to this theory the »rimpi» bogs, (6) .
The decrease in production of peatland meadows resultant on draining. There is a frequently observable tendency to present the statement that draining is always and under all circumstances advantageous in regard to the productivity of bogs.
According to the foregoing, however, particularly in the instance of watery bogs poor in lime, draining should cause decreased luxuriance and lower productivity of the bog. Now it is known, indeed, that e.g. the productivity of sedge bogs actually decreases as a result of draining. Of course, this has no great significance any more since hay-making on natural meadows has mostly been abandoned nowadays.
In the foregoing, draining has been found to lower the trophicity when watery bogs are concerned. How about the opposite instance? According to our theory watering should increase the trophicity. Increasing water content of the peat is accompanied by decreasing activity of the hydrogen ions so that the potential difference according to Nernst's formula increases, which should result in enhanced cation uptake of the plants and thus also in increased trophicity. Naturally this implies that no factors other than the cations (e.g. phosphorus) act as minimum factors. Let us still consider some practical applications of this reasoning.
Irrigated meadows. Before crop farming became generalized in its present extent, the use of meadows for hay-making was rather common, particularly in Kuusamo in the north-eastern part of our arable region (2) . In Kuusamo, for instance, one used to improve the yield of natural meadows by irrigation. We have here an instance in which the trophicity of the bog was increased by increasing its water content.
It is true that the principle involved in the use of irrigated meadows has been explained as being based on the nutrients carried by the surface water (2) . No doubt this factor may have even very significant importance but this can hardly apply in all cases. One should keep in mind that the water directed to the meadows consisted mainly of surface water impounded at times of inundation. It is difficult to see how such surface water might have been able to extract nutrients from the soil, which was already fairly strongly leached in most instances. In certain particular cases violent, sudden floods may carry quite considerable quantities of silt to the inundated meadows.
The favourable effect of irrigation is further frequently explained as resulting from its action in destroying the mosses of dry substrates. Against this contention one can object that had the nutrient condition been satisfactory during the fairly dry stage, then certainly plants consistent with high trophicity would have thrived on the meadow and no irrigation would have been needed. But since the trophicity was low, it has been necessary to increase it by irrigation, as a consequence of which the mosses having low requirements have made place for the more exacting species.
The peat deposits. Processes corresponding to the principle of irrigating natural meadows occur also of themselves in nature. For one reason or another the bogs may go through dry and watery stages in their history of development. The trophicity of one and the same bog should therefore vary in a manner consistent with such dry and watery periods. For instance. Salmi's (13) investigations concerning the peat deposits of bogs reveal that, e.g., in the Tuulisuo bog at Pelso a Cacex-Sphagnum peat layer overlays the Sphagnum peat and is in its turn covered by sedge peat. The peat layers indicate continuous change toward higher water content of the bog and simultaneous increase of its trophicity. Several examples of this kind can be found in the said peat investigations carried out by Salmi, among them also such instances in which the water content and trophicity of the bog have increased and again decreased in the same profile (12) . Except by the peat types, the variations in trophicity are borne out also by the performed peat analyses.
The formation of a given type of bog in a given region is primarily determined by the base content of the water arriving there and by the moisture content of the growth base. Quite often at the performing of productivity grading in the field for purposes of practical use the question comes into ones mind how well one is able by the present soil quality classification system to determine the appropriate productivity, e.g., in such cases in which the base content of the water can be assumed to remain approximately unchanged when the water content of the growth base changes. This becomes an important practical problem for which a solution has to be found in the »aapa» bog region when the fairly dry border areas of such watery bogs are graded for productivity. It is known that almost regularly the watery central part of the bog is higher in trophicity than the fairly dry pine bog constituting its border area. As a result of the arability investigation it is recommended 
